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DETAILED ACTION 
Summary of changes in this action 

1. Claims 1-3, 5-11, 13-15, 18, 20, 29, and 32-37 are newly rejected under 35 
U.S.C. 1 03 (a) as necessitated by Applicant's amendment to claims 1,8, 15, and 
32. 

2. Applicant has cancelled claims 4, 12, 16-17, 21-28, and 30-31. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at the 
time the invention was made to a person having ordinary skill in the art to which said subject matter 
pertains. Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-3, 5-11, 13-15, 18, 20, 29, and 33-37 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Spanoche (USPN 6,538,491) in view of Maes et al. 
(USPN 6,329,848). Spanoche discloses, in Fig. 10, a circuit similar to that claimed, but 
does not disclose any details regarding the charge pump 623, thus it does not disclose 
a "transmission gate" composed in the bootstrap (i.e. charge pump) circuit. The 
reference to Maes et al. discloses, in Fig. 2, a charge pump (i.e. bootstrap) circuit 
having a transmission gate and receives a buffered input signal. Maes et al.'s 
bootstrapped charge pump circuit having a transmission gate (TG3 or TG2 of Fig. 2) 
and a buffered input signal to prevent additional distortion in the output of circuit being 
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controlled by charge pump. Additionally, the charge pump of Fig. 2 ensures that the 
output voltage to the gate of the transistor being driven by charge pump is adequate to 
turn on the transistor by bootstrapping the output of the pump to the buffered input 
voltage plus the supply voltage. Therefore, it would have been obvious for one of 
ordinary skill in the art to use the specific charge pump circuit in Fig. 2 of Maes et al. for 
the generic charge pump of Fig. 10 of Spanoche to prevent unwanted distortion in the 
output of the charge pump. One would have been motivated to use the specific charge 
pump circuit in Fig. 2 of Maes et al. for the generic charge pump of Fig. 10 of Spanoche 
to have a charge pump capable of adequately driving transistors which has reduced 
distortion at its output. 

With respect to claim 1, the above modification discloses, "a multi-stage circuit 
having a first stage (stage between the phantom lines of Fig. 10 of Spanoche) and a 
second stage (stage to the right the phantom lines of Fig. 10), the first stage having an 
output switch (619) and an amplifier (400) with an amplifier output (output of 400), the 
second stage having an input switch (621) in communication with the output switch (621 
is connected to the same node at the output of 400, thus they are in communication with 
each other), the multi-stage circuit comprising: 

a bootstrap module (623, as modified above) in communication with both the 
output switch and the input switch (623 controls the gates of both 619 and 621 based on 
the output of 400, thus it is in communication with 619 and 621 ), the bootstrap module 
being capable of applying a voltage to both the input and output switches (623 applies 
voltage to both 619 and 621 to active the switches), the applied voltage ensuring that 
the first and second switches remain in an on state at specified times (the output of 623 


Application/Control Number: 09/932,216 Page 4 

Art Unit: 2816 

make sure that 619 and 621 remain on during the time period that the output of 623 is 
higher than the threshold voltage of 619 and 621), the bootstrap module capable of 
receiving an input voltage at an input (623 (Fig. 2 of Maes et al. discloses as modified 
above) receives an input voltage at the INPUT node (input to TG3 and TG2)), the 
bootstrap module having an output to provide the applied voltage (GDRV of Maes et al. 
applies the output voltage to the gates of 619 and 621 as modified above), the bootstrap 
module including a transmission gate electrically communicates the input with the 
output (TG2 communicates the buffered input signal of Fig. 2 to the output GDRV), 

a common node between the input switch and output switch (node connected to 
400, 619 and 621), the amplifier output coupled to the common node such that there is 
no intervening switch between the amplifier output and the common node (the output of 
400 is directly connected to the common node)." 

With respect to claim 2, the above combination discloses, "the multi-stage circuit 
as defined by claim 1 wherein the input and output switches are controlled to operate at 
the same phase and duty cycles (clearly the 619 and 621 of Spanoche are controlled to 
operate at the same phase and duty cycles, because 619 and 621 are controlled by the 
same signal (output of 623) thus they operate at the same phase and duty cycle of the 
output of 623.)." 

With respect to claim 3, the above combination discloses, "the multi-stage circuit 
as defined by claim 1 wherein during the specified times, the applied voltage is no less 
than a minimum turn on voltage required to turn the first and second switches to the on 
state (clearly when the output of 623 of Spanoche controls 619 and 621 to be 
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conductive (on) the output of 623 must be large enough (i.e. no less than the minimum) 
to turn both 619 and 621 on.)." 

With respect to claim 5, the above combination discloses, "the multi-stage circuit 
as defined by claim 1 wherein the bootstrap module includes a charge storage element, 
the charge storage element (CCP) being capable of storing a constant voltage (CCP 
stores constant voltage of V), the transmission gate (TG2) coupling the input with the 
charge storage element to produce the applied voltage at the output (TG2 couples the 
input voltage to CCP to create a drive voltage GDRV that is equal to the supply voltage 
plus the buffered input voltage (see Col. 4 lines 53-60)). 

With respect to claim 6, the above combination discloses, "the multi-stage circuit 
as defined by claim 1 further including: 

a buffer coupled with the bootstrap module (clearly it can be seen that the charge 
pump of Fig. 2 of Maes et al. has an buffered input to reduce distortion, thus it obvious 
that there is a buffer buffering the input connected to the charge pump of Fig 2 of Maes 
et al. (i.e. 623 of Spanoche as modified above))." 

With respect to claim 7, the above combination discloses, "the multi-stage circuit 
as defined by claim 1 wherein the first stage and second stage comprise a switched 
capacitor circuit (clearly, the first and second stages comprise switched capacitor 
circuits, (i.e. 619 with C1 and 621 with C2) which charge capacitors according to the 
activation state of each switch.)." 

With respect to claim 8, the above combination discloses, "a multi-stage switched 
capacitor circuit comprising: 
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a first stage (stage between the phantom lines of Fig. 10 of Spanoche) having an 
output switch (619) and an amplifier (400) with an amplifier output (output of 400); 

a second stage (stage to the right the phantom lines of Fig. 10) having an input 
switch (621 ) in communication with the output switch of the first stage (621 is controlled 
by the same output and is activated at the same time as 619, thus it is in communication 
with 619); and 

a bootstrap module (623, as modified above) coupled between both the output 
switch and the input switch (623 is coupled between 619 and 621), the bootstrap 
module being capable of applying the same voltage to both the output switch and the 
input switch (623 applies the same voltage (i.e. its output voltage) to the gates of 619 
and 621), the bootstrap module capable of receiving an input voltage at an input (623 
(Fig. 2 of Maes et al. discloses as modified above) receives an input voltage at the 
INPUT node (input to TG3 and TG2)), the bootstrap module having an output to provide 
the applied voltage (GDRV of Maes et al. applies the output voltage to the gates of 619 
and 621 as modified above), the bootstrap module including a transmission gate 
electrically communicates the input with the output (TG2 communicates the buffered 
input signal of Fig. 2 to the output GDRV); 

a common node between the input switch and output switch (node connected to 
400, 619 and 621 ), the amplifier output coupled to the common node such that there is 
no intervening switch between the amplifier output and the common node (the output of 
400 is directly connected to the common node). 

With respect to claim 9, the above combination discloses, "the multi-stage 
switched capacitor circuit as defined by claim 8 wherein the first stage also includes a 
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feedback loop coupled with the output switch (619 and C1 comprise the feedback 
loop)." 

With respect to claim 10, the above combination discloses, "the circuit as defined 
by claim 9 wherein the output switch and the input switch are controlled to operate with 
the same phase and duty cycle (clearly the 619 and 621 of Spanoche are controlled to 
operate at the same phase and duty cycles, because 619 and 621 are controlled by the 
same signal (output of 623) thus they operate at the same phase and duty cycle of the 
output of 623.)." 

With respect to claim 1 1 , the above combination discloses, "the circuit as defined 
by claim 8 further including a buffer coupled to the bootstrap module (clearly it can be 
seen that the charge pump of Fig. 2 of Maes et al. has an buffered input to reduce 
distortion, thus it obvious that there is a buffer buffering the input connected to the 
charge pump of Fig 2 of Maes et al. (i.e. 623 of Spanoche as modified above))." 

With respect to claim 13, the above modification discloses, "the circuit as defined 
by claim 8 wherein the voltage applied to the input switch is no less than a minimum 
turn on voltage required to turn the input switch to the on state (clearly when the output 
of 623 of Spanoche controls 619 and 621 to be conductive (on) the output of 623 must 
be large enough (i.e. no less than the minimum) to turn both 619 and 621 on.)." 

With respect to claim 14, the above modification discloses, "the circuit as defined 
by claim 8 wherein the wherein the first stage includes a SHA, and the second stage 
includes an MDAC (it can be seen that the first stage comprises a sample and hold 
circuit and the second circuit comprises a digital to analog converter in that the both 
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stages are composed of switched capacitor circuits, which are capable of performing 
the recited functions (See Col. 1 lines 18-23))." 

With respect to claim 15, the above modification discloses, "a multi-stage 
switched capacitor circuit comprising: 

a first stage (stage between phantom lines of Fig. 10 of Spanoche), having a first 
stage input (input to inverting terminal of 400) a first stage output (output of 400), and an 
output feedback loop feeding the first stage output back to the first stage input (output of 
400, with 619, and C1), the output feedback loop including an output switch (619), the 
output switch when in an off state interrupting the output feedback loop (when 619 is off, 
the feed back loop is disabled); 

a second stage (stage to the right of phantom lines) having an input switch 
(621), the input switch in communication with the output feedback loop of the first stage 
(621 is controlled by the same output and is activated at the same time as 619, thus it is 
in communication with 619); and 

means for applying a bootstrap voltage (623 as modified above) to the output 
switch and the input switch (623 controls the gates of 619 and 621), the bootstrap 
voltage maintaining the input switch and the output switch in an on state during a 
specified time interval (when 623 is activated to output a high voltage 619 and 621 are 
turned on), the applying means capable of receiving an input voltage at an input (623 
(Fig. 2 of Maes et al. discloses as modified above) receives an input voltage at the 
INPUT node (input to TG3 and TG2)), the applying means having an output to provide 
the applied voltage (GDRV of Maes et al. applies the output voltage to the gates of 619 
and 621 as modified above), the applying means including a transmission gate 
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electrically communicates the input with the output (TG2 communicates the buffered 
input signal of Fig. 2 to the output GDRV), 

With respect to claim 18, the above combination discloses, "the circuit as defined 
by claim 15 wherein the output switch and the input switch are controlled to operate with 
the same phase and duty cycle (clearly the 619 and 621 of Spanoche are controlled to 
operate at the same phase and duty cycles, because 619 and 621 are controlled by the 
same signal (output of 623) thus they operate at the same phase and duty cycle of the 
output of 623.)." 

With respect to claim 20, the above combination discloses, "the circuit as defined 
by claim 15 wherein the first stage includes a SHA, and the second stage includes an 
MDAC (it can be seen that the first stage comprises a sample and hold circuit and the 
second circuit comprises a digital to analog converter in that the both stages are 
composed of switched capacitor circuits, which are capable of performing the recited 
functions (See Col. 1 lines 18-23))." 

With respect to claim 29, the above combination discloses, "the multi-stage 
circuit as defined by claim 1 wherein a control signal (output of 623) controls the duty 
cycles of the input and output switches, the input and output switches being controlled 
to turn on during every rising edge of the control signal (clearly 619 and 621 are NMOS 
transistors, which are turned on (activated) with a high voltage signal at their gates. 
Thus, when the output of 623 rises (rising edge) to the threshold voltage of 619 and 
621, 619 and 621 will turn on)." 
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With respect to claims 32-37, all the claim limitations have been considered and 
it can be seen that claims 32-37 recite the same limitations of claims 1-3, and 5-7. 
Thus, claims 32-37 are rejected for at least the same reasons as claims 1-3, and 5-7. 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Gilsdorf et al. (USPN 5,539,351 ) discloses in Fig. 1 and Fig. 2 a charge pump 
composed of transmission gates which charge capacitors. 

O'Shaughnessy (USPN 5,663,675) discloses in Fig. 5.C a charge pump 
(bootstrap) circuit that uses a transmission gate to supply an input voltage to a charge 
storing capacitor to boost the output voltage. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thomas J. Hiltunen whose telephone number is 
(571)272-5525. The examiner can normally be reached on M-F 8:00am - 4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy P. Callahan can be reached on (571)272-1740. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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